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(54) Heat exchanger 

(57) To provide a heat exchanger capable of install- 
ing the side plate to the header accurately without 
improper joining and errors respectively is disclosed. In 
a heat exchanger (1 1) in which both end portions of the 
side plate (14) are inserted into end portions of a pair of 
headers (12,13) respectively, a large number of tubes 
(15) are provided between the headers (12,13) between 
the side plates (14), and fins (16) are provided between 
the large number of tubes (15), a pair of pawls 
(21A,21B) for pinching the header wall therebetween 
are provided on both sides of both end portions of the 
side plates (14) respectively so that the pair of pawls 
(21A.21B) regulate the angle of installation and the 
insertion position of the side plate (14) to the header 
(12,13). This enables the side plate (14) to be accu- 
rately installed to the headers (12,13) in a state free 
from improper joining and errors, and the headers 
(12,13) are accurately positioned, thus eliminating any 
possibility of causing obstruction to piping or the like. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a heat exchanger 
for an air conditioner, for example, a heat exchanger for 
a car air conditioner. 

With reference to Figs.6 and 7, the description will 
be made of a conventional heat exchanger for a car air 
conditioner. Fig.6 shows the visual appearance state of 
the heat exchanger, and Fig.7 shows a cross-section 
taken on line VII-VII in Fig.6. 

As shown in Fig.6 t in a heat exchanger 1 , two upper 
and lower side plates 4 and 4 are provided between a 
pair of tube-shaped headers 2 and 3 (left-side header 2 
and right-side header 3) made of aluminum, and both 
ends of the side plates are inserted into the left-side 
header 2 and the right-side header 3 respectively and 
braze joined. 

A plurality of tubes 5 are arranged between the side 
plates 4 and 4, and the both ends of the tubes 5 are 
braze joined with the left-side header 2 and the right- 
side header 3 respectively. Refrigerant is caused to run 
through the inside of the tubes 5. Corrugated fins 6 are 
braze joined between each tube 5, and the fins 6 are 
formed by a thin plate made of aluminum. 

In the upper part of the right-side header 3, there is 
provided an inlet pipe 7 for refrigerant gas, through 
which the interior of the right-side header 3 is filled with 
refrigerant gas. The interior of the right-side header 3 is 
partitioned into two parts, up and down, by a partition 
plate 8, and an outlet pipe 9 for discharging refrigerant 
liquid is provided in the lower part of the right-side 
header 3. The inlet pipe 7 is connected to a compressor 
(not shown) and the outlet pipe 9 is connected to an 
evaporator (not shown). 

The refrigerant gas compressed by a compressor 
(not shown) is supplied into the upper part (above the 
partition plate 8) of the right-side header 3 through the 
inlet pipe 7, and flows inside the plurality of tubes 5. 
While the refrigerant gas is flowing inside the tube 5, air 
is caused to flow between the fins 6 by a fen (not shown) 
to cool the fins 6. 

The refrigerant gas inside the tubes 5 is heat- 
exchanged (cooled) by the fins 6 to be liquefied, and 
flows into the left-side header 2. The refrigerant inside 
the left-side header 2 flows on the right side in Fig.6 
inside the plurality of tubes 5 below to be cooled by the 
fins 6 again, and is completely liquefied to flow below 
(below the partition plate 8) the right-side header 3. The 
refrigerant liquid which has flowed below the right-side 
header 3 is discharged to the evaporator (not shown) 
through the outlet pipe 9. 

On assembling the heat exchanger 1 , the both ends 
of the side plate 4 are adapted to be braze joined after 
they are installed to the left-side header 2 and the right- 
side header 3 in a predetermined state respectively. On 
installing the side plate 4, one end portion of the side 



plate 4 is inserted into a slit hole 10 in the left-side 
header 2 as shown in Fig.7 for being braze welded. The 
other end portion of the side plate 4 is also installed to 
the right-side header 3 in the same manner. 

s In a conventional heat exchanger 1, both ends of 
the side plate 4 are adapted to be installed to the left- 
side header 2 and the right-side header 3 in a predeter- 
mined state by inserting the end portion of the side plate 
4 into the slit hole 10 in the left-side header 2 (right-side 

10 header 3). 

Since, however, the width of the slit hole 10 is set to 
be larger than the width of the end portion of the side 
plate 4, there arises a clearance between the slit hole 
10 and the end portion of the side plate 4. The occur- 

15 rence of the clearance causes errors to angles of install- 
ing the side plate 4 to the left-side header 2 and the 
right-side header 3, and particularly to the positions of 
the inlet pipe 7 and the outlet pipe 9 of the right-side 
header 3. This causes obstruction to the piping of the 

20 heat exchanger 1 , and if the errors are great, there has 
been a possibility that the heat exchanger 1 could not 
be assembled. 

Also, since the depth in inserting the end portion of 
the side plate 4 is not regulated, if the side plate 4 is 

25 inserted deep in one header, for example, the left-side 
header 2 side, the depth of insertion on the right-side 
header 3 side will become exceedingly small, possibly 
leading to incomplete fixation even if braze welded. 

30 SUftflftflARY OF THE INVENTION 



The present invention has been achieved in the 
light of the above-described state of affairs, and is 
aimed to provide a heat exchanger capable of installing 
35 the side plate to the header without errors and accu- 
rately. 

In order to achieve the above-described object, the 
structure according to the present invention is charac- 
terized in that in a heat exchanger, in which both ends of 
40 the side plates are inserted into the end portions of a 
pair of headers respectively, a large number of tubes 
are provided between the pair of headers between the 
respective side plates, and fins are arranged between 
the large number of tubes, position regulating means for 
45 regulating the inserted state of the side plate into the 
header is provided between the pair of headers and the 
both end portions of the side plates respectively. 

The position regulating means is characterized by 
being a pair of pawls formed by a bent portion of the 
so side plates and provided on both sides of both end por- 
tions of the side plate respectively, for pinching the 
header wall therebetween. 

Also, the position regulating means are character- 
ized by comprising pawls formed by a bent portion of 
55 the side plates and provided on both sides of both end 
portions of the side plate respectively, for abutting on 
the inner wall of the header, and a convex portion pro- 
vided in the middle of both sides of both end portions of 
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the side plate, for abutting on the outer wall of the 
header to pinch the header wall with the pawls. 

In order to achieve the object the structure accord- 
ing to the present invention is further characterized in 
that in a heat exchanger, in which a pair of side plates s 
have first and second end portions, respectively; a pair 
of headers connected to the first and second end por- 
tions of the side plates, respectively; a plurality of tubes 
provided between the pair of side plates and the pair of 
headers; and position regulating means for regulating 10 
the connection between the pair of headers and the pair 
of side plates, wherein: 

the end portions of the side plates are inserted into 
siit holes provided in the pair of headers, 75 

the position regulating means includes two pairs of 
pawls at each end portion of the pair of side plates, 
respectively, 

20 

the pawls are formed by bent portions of the side 
plates. 

In order to achieve the object, the structure accord- 
ing to the present invention is still further characterized 25 
in that in a heat exchanger, in which the two pairs of 
pawls further comprise a first pair of pawls on an inside 
surface of a wall of each of the pair of headers, respec- 
tively, and a second pair of pawls on an outside surface 
of the wall of each of the pair of headers, respectively, 30 
the first and second pairs of pawls pinching the wall of 
each of the pair of headers therebetween, wherein: 

the position regulating means includes a pair of 
pawls and a convex portion at each end portion of 35 
the pair of side plates, respectively, 

the pawls are formed by bent portions of the side 
plates, 

40 

the pair of pawls is on an inside surface of a wall of 
each of the pair of headers, respectively, and the 
convex portion is on an outside surface of the wall 
of each of the pair of headers, respectively, the pair 
of pawls and the convex portion pinching the wall of 45 
each of the pair of headers therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, advantages, features, and so 
uses will become more apparent as the description pro- 
ceeds, when considered with the accompanying draw- 
ings in which: 

Fig.1 is an outside drawing showing a heat ss 
exchanger according to an embodiment of the 
present invention; 



Fig.2 is a cross-sectional view taken on line ll-ll in 
Fig.1; 

Fig.3 is a cross-sectional view taken on line HI-HI in 
Fig.2; 

Fig.4 is a block diagram of principal part showing 
position regulating means according to another 
embodiment; 

Fig.5 is a cross-sectional view taken on line V-V in 
Fig.4; 

Rg.6 is an outside drawing showing a conventional 
heat exchanger; and 

Fig.7 is a cross-sectional view taken on line Vll-VII 
in Fig.6. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In a heat exchanger 11, as shown in Fig. 1, two 
upper and lower side plates 14 and 14 are provided 
between a pair of tube-shaped headers 1 2 and 1 3 made 
of aluminum (left-side header 12 and right-side header 
13), and both ends of the side plate 14 are inserted into 
the left-side header 12 and the right-side header 13 
respectively for being braze joined. 

Between the side plates 14 and 14, there are 
arranged a large number of tubes 15, in which refriger- 
ant is caused to run through, and both ends of the tubes 
15 are braze joined with the left-side header 12 and the 
right-side header 13 respectively. Between each tube 
15, fins 16, each prepared by bending a thin plate made 
of aluminum in a corrugated shape are braze joined. 

In the upper part of the right-side header 13, there 
is provided an inlet pipe 17 for refrigerant gas, and the 
interior of the right-side header 13 is partitioned into two 
parts: up and down by a partition plate 18. In the lower 
part of the right-side header 13, there is provided an 
outlet pipe 19 for discharging refrigerant liquid. The inlet 
pipe 1 7 is connected to a compressor (not shown), and 
the outlet pipe 19 is connected to an evaporator (not 
shown). 

The refrigerant gas compressed by the compressor 
(not shown) is supplied into the upper part (above the 
partition plate 18) of the right-side header 13 through 
the inlet pipe 1 7, and flows inside the plurality of tubes 
15. While the refrigerant gas is flowing inside the tubes 
15, air is caused to flow between the fins 16 by a fan 
(not shown) to cool the fins 16. 

The refrigerant gas inside the tubes 15 is heat 
exchanged (cooled) by the fins 16 to be liquefied, and 
flows into the left-side header 12. The refrigerant inside 
the left-side header 12 flows to the right in Fig.1 inside a 
plurality of tubes 15 below to be cooled by the fins 16 
again, and is completely liquefied to flow below the 



3 



5 



EP0882 940A2 



6 



right-side header 13 (below the partition plate 18). The 
refrigerant liquid which has flowed below in the right- 
side header 13 is discharged into an evaporator (not 
shown) through the outlet pipe 19. 

The installed state of the side plate 14 will be 
described with reference to Figs.2 and 3. In this respect, 
these figures show the relationship between the left- 
side header 12 and the side plate 14, and the relation- 
ship between the right-side header 1 3 and the side plate 
14 is also the same, and therefore, the description 
thereof is omitted. 

As shown in Figs.2 and 3, on assembling a heat 
exchanger 11, the both ends of the side plate 14 are 
inserted into the slit hole 20 in the left-side header 12 
(right-side header 13) for being braze welded. Since the 
positional relationship between both ends of the side 
plate 1 4 and the slit holes 20 is regulated by the position 
regulating means, the side plate 14 can be installed to 
the left-side header 12 and the right-side header 13 
without errors. 

More specifically, on both sides of both ends of the 
side plate 14, there are formed a pair of pawls 21a and 
21b as the position regulating means respectively. 
When both end portions of the side plate 14 are 
inserted into the slit holes 20 in the left-side header 12 
and the right-side header 13 respectively, the respective 
pair of pawls 21a and 21b on both sides are bent to 
pinch the pipe walls of the left-side header 12 and the 
right-side header 13 therebetween respectively. 

Since the left-side header 12 and the right-side 
header 13 are pinched between the pair of pawls 21a 
and 21b provided on both sides of both end portions of 
the side plate 14 respectively, the pipe wall is pinched at 
two places on both sides of both end portions of the side 
plate 14. To this end, the angles of installation of the 
side plate 14 to the left-side header 12 and the right- 
side header 13 are regulated by pinching the pipe wall 
between the pair of pawls 21a and 21b at two places at 
each end portion. Also, the insertion depth of the side 
plate 14 to the slit hole 20 is regulated by pinching the 
pipe wall between the pair of pawls 21a and 21b at two 
places of each end portion. This enables the side plate 
14 to be installed to the left-side header 12 and the 
right-side header 13 in a state free from errors. 

The upper and lower side plates 14 are installed to 
the left-side header 12 and the right-side header 13 
using the pair of pawls 21a and 21 b ( and the tubes 15 
and the fins 16 are installed, and then they are placed in 
an oven for being braze joined to constitute a heat 
exchanger 11. 

In the above-described heat exchanger 11, the 
angles of installation and the insertion depth of the side 
plate 14 to the left-side header 12 and the right-side 
header 13 are regulated by pinching the pipe wall 
between the pair of pawls 21 a and 21 b at two places of i 
each end portion of the side plate 14. Therefore, it is not 
necessary to confirm the insertion depth, but the input 
pipe 17 and the outlet pipe 19 can be accurately posi- 



tioned in a state free from any improper joining. Accord- 
ingly, the improper joining will be eliminated, and no 
obstruction will be caused to the piping in the heat 
exchanger 11. 

5 With reference to Figs.4 and 5, the description will 
be made of another example of position regulating 
means for regulating the positional relation between 
both ends of the side plate 14 and the slit hole 20. Fig.4 
shows a state in which one end portion of the side plate 
10 14 has been inserted into the slit hole 20, and Fig.5 
shows a cross-section taken on line V-V in Fig.4. In this 
respect, Fig.4 corresponds to Fig,2, while Fig.5 corre- 
sponds to Fig.3, and the relationship between the right- 
side header 13 and the side plate 14 is omitted as in the 
is same way in Figs.2 and 3. 

On both sides of both end portions of the side plate 
14, there are formed pawls 31 and 31 as position regu- 
lating means respectively. In addition, in the middle 
between both sides of both end portions of the side 
20 plate 1 4, there is provided a convex portion 32 as posi- 
tion regulating means respectively. When both end por- 
tions of the side plate 14 have been inserted into the slit 
holes 20 in the left-side header 12 and the right-side 
header 13 respectively, the respective pawls 31 on the 
25 both sides are bent to abut on the inner sides of the pipe 
walls of the left-side header 12 and the right-side 
header 13, and the convex portion 32 abuts on the out- 
side of the pipe wall. This causes the pipe walls of the 
left-side header 12 and the right-side header 13 to be 
30 pinched between the pawls 31 on both sides and the 
convex portion 32. In this respect, it may be possible to 
form the convex portion 32 after the side plate 14 is 
inserted. 

The left-side header 12 and the right-side header 

35 13 are interposed between three points: pawls 31 and 
31 at two places provided on both sides of both end por- 
tions of the side plate 14 respectively and the convex 
portion 32. To this end, the angles of installation of the 
side plate 14 to the left-side header 12 and the right- 

40 side header 13 are regulated by pinching the pipe wall 
between three points: pawls 31 and 31 at two points of 
each end portion and the convex portion 32. Also, the 
insertion depth of the side plate 14 into the slit hole 20 
is regulated by pinching the pipe wall between three 

45 points: pawls 31 and 31 at two points of each end por- 
tion and the convex portion 32. This causes the side 
plate 14 to be installed to the left-side header 12 and the 
right-side header 13 in a state free from errors. 

In this respect, the position regulating means for 

so regulating the inserted state of the side plate 1 4 into the 
left-side header 12 and the right-side header 13 is not 
limited to such position regulating means as shown in 
Fig.2 or Fig.5, but it is also possible, for exarrple, to pro- 
vide the slit 20 side with pawls and to provide the side 

?5 plate 14 side with cut-outs, holes or the like in which the 
pawls fit so as to regulate the inserted state of the side 
plate 14 into the left-side header 12 and the right-side 
header 1 3 by the fitting of the two. 
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According to a heat exchanger of the present inven- 
tion, in a heat exchanger in which both end portions of 
the side plate are inserted into the end portions of a pair 
of headers respectively, a large number of tubes are 
provided between the pair of headers, between the 5 
respective side plates, and fins are arranged between 
the targe number of tubes, the position regulating- 
means for regulating the inserted state of the side plate 
into the header are provided between the pair of head- 
ers and both end portions of the side plates. Therefore, 10 
the inserted state of the side plate into the header is 
regulated by the position regulating means. As a result, 
it becomes possible to accurately install the side plate to 
the headers in a state free from improper joining and 
errors, and the headers are accurately positioned, thus 75 
eliminating any possibility of causing obstruction to the 
piping or the like. 

Since the position regulating means is composed of 
a pair of pawls provided on both sides of both end por- 
tions of the side plate respectively, for pinching the 20 
header wall therebetween; and is composed of pawls 
provided on both sides of both end portions of the side 
plate respectively, for abutting on the inner wall of the 
header, and a convex portion provided in the middle 
between both sides of both end portions of the side 25 
plate for abutting on the outer wall of the header to pinch 
the header wall with the pawls, therefore, it is possible to 
regulate the inserted state of the side plate into the 
header with extremely simple structure without increas- 
ing the number of parts. 30 

It is to be understood that the invention is by no 
means, limited to the specific embodiments which have 
been illustrated and described herein, and that various 
modifications thereof may indeed be made which come 
within the scope of the present invention as defined by 35 
the appended claims. 

Claims 

1 . A heat exchanger in which both end portions of side 40 
plates are inserted into end portions of a pair of 
headers respectively, a large number of tubes being 
provided between said pair of headers between 
said side plates, and fins are arranged between 
said large number of tubes: wherein, 45 

position regulating means for regulating an 
inserted state of said side plate into said 
header is provided between said pair of head- 
ers and both end portions of said side plates so 
respectively. 

2. The heat exchanger as defined in Claim 1 , wherein 
said position regulating means is a pair of pawls 
provided on both sides of both end portions of said 55 
side plates respectively, for pinching the wail of said 
header therebetween. 



3. The heat exchanger as defined in Claim 1 , wherein 
said position regulating means is composed of 
pawls provided on both sides of both end portions 
of said side plates respectively, for abutting on the 
inner wall of said header, and a convex portion pro- 
vided in the middle between both sides of both end 
portions of said side plates, for abutting on the outer 
wall of said header to pinch the outer wall of said 
header with said pawls. 

4. The heat exchanger of claim 2, wherein said pawls 
are famed by a bent portion of said side plates. 

5. The heat exchanger of claim 3, wherein said pawls 
are formed by a bent portion of said side plates. 

6. A heat exchanger, comprising: 

a pair of side plates having first and second 
end portions, respectively: 

* 

a pair of headers connected to said first and 
second end portions of said side plates, 
respectively; 

a plurality of tubes provided between said pair 
of side plates and said pair of headers; and 

position regulating means for regulating the 
connection-between said pair of headers and 
said pair of side plates. 

7. The heat exchanger of claim 6, wherein the end 
portions of sqid side plates are inserted into slit 
holes provided in said pair of headers. 

8. The heat exchanger of claim 7, wherein said posi- 
tion regulating means includes two pairs of pawls at 
each end portion of said pair of side plates, respec- 
tively. 

9. The heat exchanger of claim 8, wherein said pawls 
are formed by bent portions of said side plates. 

10. The heat exchanger of claim 8, wherein said two 
pairs of pawls further comprise a first pair of pawls 
on an inside surface of a wall of each of said pair of 
headers, respectively, and a second pair of pawls 
on an outside surface of said wall of each of said 
pair of headers, respectively, said first and second 
pairs of pawls pinching said wall of each of said pair 
of headers therebetween. 

11. The heat exchanger of claim 7, wherein said posi- 
tion regulating means includes a pair of pawls and 
a convex portion at each end portion of said pair of 
side plates, respectively. 
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1 2. The heat exchanger of claim 1 1 , wherein said pawls 
are formed by bent portions of said side plates. 

13. The heat exchanger of claim 11, wherein said pair 

of pawls is on an inside surface of a wall of each of s 
said pair of headers, respectively, and said convex 
portion is on an outside surface of said wall of each 
of said pair of headers, respectively, said pair of 
pawls and said convex portion pinching said wall of 
each of said pair of headers therebetween. w 
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Fig.4 
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